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L'archive ouverte pluridisciplinaire HAL, est destinée au dépôt età la diffusion de documents scientifiques de niveau recherche, publiés ou non, emanant desétablissements d'enseignement et de recherche français ouétrangers, des laboratoires publics ou privés. [1, 2] that resonant multiphoton line shapes may be predicted in well defined experimental cases. Also, the possible asymmetry of some experimental line shapes may be explained [2] using a formalism introduced by Fano [3] to treat the autoionization problem.
In [1] an exact solution was obtained for a realistic model for two-photon ionization, and applied to two and three-photon ionization in cesium. In this latter case the ionization is performed via the 9D3/2,5/2 states. As a matter of fact, for cesium atoms the 6S1/2-9D3/2 transition (28 828.90 cm-1), is nearly resonant with the two-photon energy (28 802 cm-1) of a ruby laser at room temperature (~ ~ 6 942 A in air). By cooling the ruby rod it is possible to reach and also exceed the 9D3/2 level with two photons.
Previous observations of two-photon absorption on this level in cesium were first made by Abella [4] . Ionization via this 9D state was then performed by several authors [5] [6] [7] [8] . Also ionization of cesium via the 6F level was investigated using a neodymiumglass laser [9, 10] [11] , [8] is not considered. One can find in detail in [1] other simplifying assumptions used for the calculation.
The theoretical results may be summarized as follows : in the case of ionization the number of ions formed is given by N; = No P(T) where No is the number of atoms in the interaction region, T the length of the laser pulse and P(T ) the overall probability for an atom to be ionized. From our experimental data (presented later) P(T) must be approximated (see [1] ) by : with when (the index 2 refers to Equations (17) and (18) in [ 1 ] The theoretical value of (1, in vacuum, corresponding exactly to two-photon absorption on the 9D3/2 cesium level is 28 828.90 cm-' from Moore's tables [13] . From our calibration curve this corresponds approximately to a temperature of 153.5 K for the ruby rod.
In this range the slope is ~ 8 x 10 -2 cm -1 /degree.
The laser pulse length is T ~ 40 ns (full width at half maximum : FWHM) and the mean laser peak intensity is ~ 107 W/cm2 leading to a field E ~ 6 x 104 V/cm in the interaction volume.
For each laser shot we record simultaneously the ion signal, the laser pulse shape, the energy, and the tem-perature of the ruby rod. The calibration curve ~(T) is obtained separately, as are the results of the laser mode structure study.
Since the order of non-linearity k (for cesium and off resonance k = ko = 3) of the multiphoton process generally depends on the laser frequency in the vicinity of a resonance [10] , [ 15] no fully satisfying normalization or corrections to Ni are possible to rectify the non-reproductibility of the laser shots. Consequently, only results concerning pulses of practically constant peak power and shape were kept and reported. 4 . Results and discussion. -One of the experimental dispersion curves obtained is shown in figure 2 (curve E) compared to that given by eq. (1), (5) b) The energy shift 6E6S-9D has not been evaluated theoretically. Curve T is then given versus the static detuning ~o instead of the dynamic detuning 6. The deviation is expected to be small as deduced from [10] , where the energy shift of the 6S ~ 6F transition in cesium using a neodymium glass laser is given for different values of the laser intensity I. One can deduce that ~s-.6F ~ 2 x 10-2 C111 1 for / ~ 107 W/cm2 in agreement with [9] and [14] (3)).
In addition, a remark is to be made concerning the laser pulse shape. In [1] the pulse is supposed to be rectangular while experimentally it looks rather triangular. For the normalization used here we have attributed to the rectangular pulse the length deduced from the experimental pulse at half maximum (that is here T ~ 40 ns). This normalization is all the less satisfying as the order of the non linear process k is high, and would be acceptable only for a linear process that is for k = 1 [15, 16] . And, roughly, for a given experimental laser pulse shape, the higher the value of k, the shorter would be the corresponding rectangular pulse in [1] . In consequence the actual normalization, which can not be corrected practically through a resonance, certainly leads to a greater ionization probability for the theoretical behaviour [17] .
Another indication shows that the contribution of the 9D5/2 level (7 cm-1 above the 9D3/2 level) to the ionization is negligible. This check is performed using the frequency dependant non-linear susceptibilities for both transitions calculated in [7] . We find that at 14 415 cm -1, that is for the lower part of curve E towards the 9D 5/2 level, the contribution of this level is
